The large public health impact of dementia has only recently been recognised. 1-3 The cumulative lifetime risk to each individual alive today of becoming severely demented may be as high as 20% in modem societies.4 On this background, epidemiological studies on dementing illnesses are greatly needed. Currently available epidemiological data are still fragmentary, partly at least due to problems of case ascertainment and diagnosis. At this early stage, when we lack reliable data on disease rates in different geographical areas, it would be helpful if readily available data such as those found in central death registers could be used, eg, in preliminary studies of the aetiology of dementing disorders, of which Alzheimer's disease is the most prevalent. 2 5 6 The purpose of the present paper is to describe centrally registered mortality data on dementia in Norway. Contrary to the situation in most other countries, multiple coding of causes Age adjusted, sex specific mortality rates were calculated for the individual years 1969-1985 for dementia (ICD-8 290-0 and 290-1 combined) and senility coded as the underlying cause of death. Other conditions which could be related to dementia are ICD-8 299 and 309; in the period 1969-85, 22 deaths were attributed (underlying cause) to "unspecified psychoses" (ICD-8 299), and none to "specific non-psychotic mental disorders following organic brain damage" . These numbers are too small to influence the results of the present study significantly, which therefore was restricted to ICD-8 290 and 794. The eighth revision of the ICD has been used in Norway throughout the study period, and there have been no changes in the coding procedures employed by the CBS. For dementia coded either as the underlying or as a contributory cause of death, average annual rates were calculated for the three 5 year periods 1969-73, 1974-78 and 1979-83 . The populations at risk were the sex specific populations for the individual years (obtained from the Central Bureau of Statistics); when calculating average rates for the 5 year periods, the mean 286 populations for the five individual years were used. Age adjustments were done using the direct method and the total (male plus female) Norwegian population on 1 January 1980 as the standard.
Average annual age and sex specific dementia rates were calculated for seven age groups (45-59, 60-64, 65-69, 70-74, 75-79, 80-84 and 85 + years) for the 10 year period 1974-83.
Trond P Flaten Results
In the period 1969-83, dementia was coded as the underlying or a contributory cause ofdeath from 8459 (male) and 13 053 (female) death certificates. This is 2-56% (males) and 4-75% (females) of the total number of deaths in Norway in this 15 year period. The corresponding numbers for dementia coded as the underlying cause of death are 749 (0-23%, males) and 1309 (0-48%, females). Thus, dementia is coded about 10 times more often as a contributory than as the underlying cause of death.
Average annual age and sex specific mortality rates for the period 1974-83 are given in fig 1, Mortality from dementia in Norway, 1969-83 mortality rates from a death certificate study in the USA8 and incidence rates from Rochester, USA.9 Average annual age adjusted mortality rates for the period 1974-83 for dementia coded as the underlying cause of death are 3-6 (males) and 4 0 (females) per 100 000 population. When including contributory causes, the rates are 36-1 (males) and 35 8 (females) per 100 000.
The age adjusted mortality rates for dementia coded as the underlying cause ofdeath increased slowly from 1969 to 1985 (fig 2a) . The rates for senility declined markedly from above 15 per 100 000 around 1970 to about 6-7 per 100 000 in the 1980s. The number of deaths (males + females) attributed to senility declined from about 470 per year around 1970 to about 300 in 1980-82, but rose again to about 340 in 1984-85. When contributory causes of death are included, both the age adjusted and the age specific dementia rates decline through the three 5 year periods studied (figs 2b, 3).
The dementia rates are very similar for the two sexes, but tend to be higher for females when considering only the underlying cause of death (figs 1, 2a), and higher for males when including contributory causes (figs 1-3).
Discussion
In general, studies based on mortality statistics have many limitations, particularly regarding diagnostic accuracy.7 1012 Even ifthe deceased person obviously was demented, dementia is not necessarily reported on the death certificate by the local medical practitioner.
Mortality rates reported from the USA are 0 44 (males) and 0-38 (females) per 100 000 population for dementia coded as the underlying cause of death, and 2-37 (males) and 2-19 (females) when including contributory causes.8 These rates are lower than those of the present study (fig 2) by a factor of 5-20, the difference being larger when including contributory causes than when considering only the underlying cause of death. It is also noted that the increase in mortality rate with age is smaller for the American data (fig 1) . The reasons for these differences are not known, but one plausible explanation could be that Norwegian physicians report dementia on the death certificate much more often than their American colleagues do. Other types of studies are required to clarify whether there are differences in the actual incidence or prevalence of dementia between the two countries.
The death rates (fig 2) are nearly half the incidence rates of 75 9 (males) and 79-7 (females) found in Rochester, USA,9 in a study which probably has the best level of case ascertainment of those published to date. This would seem to indicate that a considerable 287 proportion of dementia cases are noted on death certificates in Norway. However, evidence exists that maybe as many as one person in every five will become severely demented before death.4 If this is correct, the notification of dementia on 3-56% of the death certificates suggests considerable underreporting. Dementia is probably underdiagnosed in the Norwegian population,'3 but no studies have been 1000-100- carried out to assess the validity of death certificate data on dementia in this country.
Rates for dementia and senility (underlying cause of death) show opposite time trends (fig 2b) . Similar 288 trends have been described in other countries, 8 14-16 and are probably related to an increased awareness among physicians about dementing illnesses, '7 18 resulting in reduced use of the less specific term "senility" on death certificates. It should be noted, however, that "senility" is a perfectly acceptable cause of death, in the sense that all tissues age. 12 An aspect not observed in other studies 8 14 16 iS that the decline in senility rates is much steeper than the rise in dementia rates (fig 2a) , resulting in a decreasing trend for the two conditions combined.
The decline in rates for dementia coded as the underlying or a contributory cause of death (figs 2b, 3) is surprising. As a result of greater awareness of dementia as a public health problem in recent years,1-3 1718 increased reporting on death certificates could be expected. The results would seem to indicate that the age specific incidence of dementia is at least not markedly increasing in Norway.
Dementia represents a large and growing burden on victims, relatives and society, -3 and much attention should be paid to identifying risk factors for this major health problem. Dementia can be caused by more than 60 disorders,6 with different aetiologies. However, neuropathological studies indicate that Alzheimer's disease accounts for 50-60% of the total number of dementia cases, and some additional 10-15% have Alzheimer's disease in combination with multi-infarct dementia.2 5 Therefore high quality data on dementia may be useful in epidemiological studies on Alzheimer's disease.4
The 
